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Background

In our anesthesia department, vials or syringes of non-controlled
medications are not checked out individually from a pharmacist but
removed from a multi-bin drawer with open compartments. The provider
logs into the Pyxis system and has access to any medication in the five large
drawers (see figure 1), which is meant to provide efficiency of access during
active anesthesia care. When an individual medication is vended, a button
has to be pressed on a screen to register its removal. Anyone who has access
to the Pyxis system may log in and pull a medication, potentially without
documenting the removal. Our electronic anesthesia record posts
medication administration to the larger medical record, but this does not
create a charge for the patient. Medication charging occurs at the point of
vending from the Pyxis. It is therefore critical, for accurate billing and
inventory, that every medication removed from the open drawers is
registered with the Pyxis machine. We had feedback from the Department of
Pharmacy that there was a significant amount of lost charges directly related
to missing vends. Through a Feedback and Audit system, we hoped to
improve charge capture and drug inventory management.

Results
Prior to intervention, for the calendar year of 2018, there were 20,421 cases
performed in the above-mentioned operating rooms with uncharged
medication per case of $32.14. For the months of November and December
of 2018, there was an average provider Match Rate of 77.76%. The following
calendar year, after intervention, there were 21,290 cases performed in those
same sites with uncharged medication per case of $14.59 and an average
provider Match Rate of 82.12% (see figure 3). This correlates to an absolute
improvement in dispensing practice of about 4.4%.Comparing calendar years
2018 and 2019, there was an improvement in billing of approximately
$345,000.

Discussion

Fig 1: Example of Pyxis Anesthesia Station ED™ and
method of medication dispensing.

Fig 2: Example of the Feedback and Audit tool, a slide
displayed in the anesthesiology breakroom.

Methodology

We reviewed data from our electronic anesthesia record regarding all noncontrolled medication administrations, regardless of amount. We then
evaluated the Pyxis electronic management system for medication dispersal.
Cases were included if performed in the operating suites of the main hospital,
labor and delivery, BBRP (pediatric), and the Outpatient Surgical and Imaging
Center (OSIS) for a total of 33 anesthetic sites. Exclusion criteria included
emergency cases (ASA class “E”), controlled medications (e.g. narcotics), and
anesthetics provided in sites other than those listed above (e.g. SRMC, CCOR,
and non-OR sites). These data sets were compared, and a discrepancy rate was
calculated for every provider in the department. The higher the correlation
between the Pyxis vends and the anesthetic record, the higher the “Match
Rate”, which could range from 0 to 100%. Output was displayed in a
PowerPoint format (see figure 2) and displayed in all call rooms using actual
provider names on the X axis and Match Rate on the Y axis. Department
average was displayed in a horizontal red line.

It is estimated that the cost of US healthcare approaches 18% gross domestic
product, and up to 30% of this may be waste (1). In the field of
anesthesiology, other institutions have looked at ways to reduce waste and
overall expenditure (2), and have attempted to utilize a similar Feedback and
Audit tool (3). A Cochrane review looking at the effects on professional
practice when using such a tool showed a median risk difference of 4.3% (4).
Using an electronic slideshow with the published names of anesthesia
providers and their compliance rates, we were able to demonstrate a similar
improvement in dispensing practice of 4.4%, which correlated to improved
medication charging of $17.54 per case and $345,550 for the calendar year.
Limitations of this analysis include unintentional exclusion of certain
medications that are commonly utilized, as well as including medications that
are not stored in the Pyxis dispenser. Limitations to this review include
sustainability, as one institution that utilized an Audit and Feedback tool
demonstrated a downward trend in compliance in the post-intervention time
frame (3).
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